mappings, where ρ:M ->M/I is defined by xp = x +1 and i is the identity mapping of Γ, is a homomorphism called the natural homomorphism from M onto MIL
For all other notions relevant to Γ-rings we refer to [4].
Semi-primeness.
DEFINITIONS. An ideal P of a Γ-ring M is prime if for any ideals A,B QM,AYBCP implies ACPorBCP. A subset S of M is an m-system in M if S = 0 or if α, b G S implies (a)Γ(b) ΠS^0. The prime radical 2P(A) is the set of x in M such that every m-system containing x meets A. The prime radical of the zero ideal in a Γ-ring M is called the prime radical of the Γ-ring M which we denote by 3>{M). An ideal Q of M is semiprime if, for any ideal [/, LTl/C O implies U CO. A Γ-ring M is semi-prime if the zero ideal is semiprime.
The following theorem characterizes semi-primeness for ideals in Γ-rings. The proof is a minor modification of the proof of the corresponding theorem in ring theory, and we omit it. It follows easily by induction that if Q is a semi-prime ideal and A is an ideal such that (A Y) n A C Q for an arbitrary positive integer n, then A QQ. Hence, (0) is a semi-prime ideal if and only if M contains no nonzero strongly nilpotent ideal. By Theorem 1 (4) and (5), we have also that (0) is a semi-prime ideal if and only if M contains no nonzero strongly nilpotent right (left ideal).
The author [3] showed the following result. The following theorem is analogous to the corresponding theorem in ring theory, and we omit its proof. The importance of the concept of prime Γ-rings stems primarily from the following fact.
THEOREM 5. // P is an ideal in the Γ-ring M, then the Γ-residue class ring M/P is a prime Γ-ring if and only ifP is a prime ideal in M.
We prepare the following lemma which is fairly easy to prove, and we omit the proof. Proof of Theorem 5. Let M/P be prime and A, B be ideals of M such that ATB C P. Let (p, i) be the natural homomorphism from M onto M/P. Then by Lemma 1 Aθ and Bθ are ideals of M/P such that AΘΓBΘ = (0). Since M/P is prime, it follows that Aθ = (0) or Bθ = (0), that is, A C P or B C P. Thus P is a prime ideal in M.
Conversely, let P be a prime ideal in M. Lemma 1 shows that each ideal in M/P is of the form A /P, where A is an ideal in M which contains P. Thus we may assume that A/P,B/P be ideals of M/P such that (A/P)T(B/P) = (0), which implies ΛΓBCP. Then by the primeness of P we have ACForBC?. Hence A = P or B = P and so A IP = (0) or B/P = (0). This completes the proof.
Barnes [1] has characterized 2P(M) as the intersection of all prime ideals of M.
The author [4] has shown the following lemma.
LEMMA 2. A T-ring M is a subdirect sum of T-rings S h i E 21, if and only if for each i E 2ί there exists in M a two-sided ideal Kι such that

M/K, = S h moreover Π^K, = (0).
Thus, these facts and Theorem 5 yield the following theorem which is analogous to Theorem 4.3 in [4] .
THEOREM 6. A T-ring M is a subdirect sum of prime T-rings if and only if
Following Luh [2] , we introduce the matrix ring M mn . Let G be an additive group. We shall denote by G mM the additive group of all m x n matrices over the group G. For lgi^m,l^/^n, and a EG, let aE x] denote the matrix having a at the ith row and /th column, and 0 elsewhere.
Let M be a Γ-ring. Consider the group M mn and Γ nm . For We now prove the next theorem which will indicate one way to construct new prime Γ-rings from given ones.
THEOREM 7. // M is a Γ-r/ng, the matrix ring M mn is a prime Y^-ring if and only if M is a prime Γ-ring.
Proof Let us prove that if M is not prime, then M mn is not prime. If M is not prime, there exist nonzero elements a and b of M such that aTMYb = 0. Then, we have, for example, aE n Y^mM mn Y^mbE n = Q with aE n and bE n nonzero elements of M w , n . Hence, M mn is not prime. Conversely, suppose that M m>n is not prime, and hence that there exist nonzero matrices X Uj a^Eμ and Σ^V^/ such that (X // α i/^) Γ^mM m^m (Σ/,ΛJB /7 ) = 0. Let /?,<?, r and s be fixed positive integers such that a m τ£ 0 and b rs ^ 0. As a special case of the preceding equation, we find that for each x E M, each γ, η G Γ, = 0.
In particular, the (p,s) element must be zero, that is, 0. Since this is true for every x in M and every γ, η in Γ, we have a^YMYbrs = 0, and M is not prime. This completes the proof.
Luh [2] has obtained the following lemma. We prepare the following lemma. We now prove the following result. If there exists an element e in M and an element δ in Γ such that xde = edx = x for every element x EM,e is called an unity of M. If M has an unity, for every x in M XEMΓJCΓM, and then ίP(M mn ) =
